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Engineering Approach

 What is Engineering?
– the purposeful use of science

 We are here to employ the facts of nature to build 
very interesting systems

 Take complicated things, build layers of abstraction, 
and simplify things so that we can build useful 
systems.
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Abstractions in Modern Computing Systems

Application

Algorithm

Programming Language

 Operating System/Virtual Machines

 Instruction Set Architecture

Microarchitecture

Register-Transfer Level

Gates

 Circuits

 Devices

Physics

Application Requirements:
• Suggest how to improve architecture
• Provide revenue to fund development

3

Technology Constraints:
• Restrict what can be done efficiently
• New technologies make new arch
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Abstractions in Modern Computing Systems
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Programming Language

Operating System/Virtual Machines

Instruction Set Architecture

Microarchitecture

Register-Transfer Level

Gates

Circuits

Devices

Physics

Application Requirements:
• Suggest how to improve architecture
• Provide revenue to fund development

Architecture provides feedback to guide
application and technology research
directions

Technology Constraints:
• Restrict what can be done efficiently
• New technologies make new arch

possible
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News around us..



Computers Then..

John von Neumann with the IAS Computer (Courtesy of the Shelby White and Leon 
Levy Archives Center, Institute for Advanced Study (IAS))



Computers Now



Moore’s Law

http://www.intel.com/content/www/us/en/silicon-innovations/moores-law-technology.html

Courtesy:



Sequential Processor Performance
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RISC

Move to multi-processor



The era of Many-Core systems

 How to keep up with demands on 
computational power?

 Can not scale clock 
frequency

 Solution: Increase number 
of cores - parallelism

 Mass Market production of 
Intel, AMD dual-core and 
quad-core CPUs

 Custom Systems-on-Chip 
(SoCs)

 Many Core chips from Tilera
for networking, cloud 
computing and multimedia 
applications.

‘Number of cores will double every 18 months’
- Prof. A. Agarwal, MIT, founder of Tilera Corporation

Adapteva’s
Epiphany

Single-chip 
Cloud 
Computer

Intel 80 core 
processor



oWe are at the early stage of Many-core Processor 
evolution

• Many-core is going to be ubiquitous 

o Immense possibilities:
•Server-type performance on handheld devices

The era of Many-Core systems



Basic Computing System
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Multi-Core Systems
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Network-on-Chip (NoC)
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Wireless NoC (WNoC)
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Efficient System Design Strategy

Encryption16

Hearing Aid17

FIR for disk read18

MPEG Encoder19

802.11 Baseband20

[Zhang and Brodersen]

Fig. 1. Efficiency of specialized accelerators
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Specialized 
accelerators

[Pic source: http://vlsiarch.eecs.harvard.edu/research/accelerators/die-photo-analysis/]

Apple System-on-Chip : A12 

Efficient System Design Strategy
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A consistent trend of an increasing number of specialized IP blocks, almost 3x from A4 
to A8, across generations of Apples SoCs. 

[Pic and data source: http://vlsiarch.eecs.harvard.edu/research/accelerators/die-photo-analysis/]

Efficient System Design Strategy
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Future of SoC 

Present accelerator-rich SoC Emerging accelerator-rich  SoC
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About AarFIVE Design Pvt Ltd
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Thank You!


